
What is claimed is: 

1 ^^^^i 1# Apparatus for controlling the path of 

2 oscillatory travel olf a device within a two-axis system, 

3 said device being filed to a two degree-of-f reedom 

4 gyroscope that includes a first forcer for applying a 

5 torque with respect tip a first rotor axis in response to 

6 a first signal to prectess the rotor about a second, 

7 - orthogonal rotor axis land a second forcer for applying 

8 torque to said rotor wtlth respect to said second rotor 

9 axis in response to a second signal, wherein the angular 
fab displacement of said r<|tor from a null position generates 
Ijrp- a signal for activating motion to position said device 

g| within said two-axis sJstem, said apparatus comprising at 

p5 least one cross-axis cilrcuit for receiving said first 

)U signal and generating said second signal in response 

JC| thereto so that said sed:ond signal drives said second 

%£ forcer to precess said djotor with respect to said first 

\l axis to substantially cancel the effect of torque applied 

18 by said first forcer witi respect to said first axis of 

19 said rotor. 1 
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2 . App 
said at least on 
second signal co 
signal . 




tus as defined in Claim 1 wherein 

s-axis circuit generates said 
sing the derivative of said first 




Apparatus as defined in Claim 2 wherein the 



lUU 



gain of said at leastlone cross-axis circuit is inversely 
proportional to the nutation frequency of said rotor. 

4. Apparatus as defined in Claim 1 wherein 
the transfer function T(s) of said at least one cross- 
axis circuit is 

T(ls) = Ks/(s + 2nkf nut ) 
where k is an integer j^nd f nut is the nutation frequency 
of said rotor. 



5. Apparatus |as defined in Claim 1 wherein 



said at least one cross- 
operational amplifier . 



ixis circuit comprises an 



6. Apparatus is defined in Claim 5 wherein 
said at least one cross-axis circuit comprises an 
operational amplifier indlluding a feedback resistor in 
parallel with a feedback capacitor. 



7. Apparatus as defined in Claim 1 further 
comprising a second cross-axis circuit arranged to 
receive said second llsignal and to generate said first 
signal in response tnereto. 



8. Apparatus as defined in Claim 7 wherein 
it generates an output signal 
tive of an input signal. 



rqui 



each cross-axis ci 
comprising the deriv 



9. Apparatus as defined in Claim 8 wherein the 
gain of each cross-a:fis circuit is inversely proportional 
to the nutation frequency of said rotor. 

10. Apparatus as defined in Claim 7 wherein 
the transfer function! T (s) of each of said cross-axis 
circuits is 

T(t>) = Ks/ (s + 2nkf nut ) 
where k is an integer |nd f nut is the nutation frequency 
of said rotor. 

11. Apparatus as defined in Claim 7 wherein 
each of said cross-axis \\circuits comprises an operational 
amplifier. 



12. Apparatus as defined in Claim 11 wherein 
each of said cross-axiys circuits comprises an operational 
amplifier including a// feedback resistor in parallel with 
a feedback capacitor, 



13. Apparatus for substantially nulling the 
effect of torque applied to precess the spinning rotor of 
a gyroscope comprising: 

a) a first forcer for applying a torque with 
respect to a first faxis of said rotor in response to a 
first signal; 

b) a second forcer for applying a torque to 



spect to a second axis, orthogonal to 



said rotor with re 



said first axis, in response to a second signal; and 
c) a crdss-axis circuit for receiving said 
first signal and cenerating said second signal in 



response so that 3 
forcer to precess 
axis to substantia 
to said rotor wit 
first forcer. 



aid second signal drives said second 
said rotor with respect to said first 
lly cancel the effect of torque applied 
respect to said first axis by said 



14. Apparatus asljdefined in Claim 13 wherein 
said cross-axis circuit qe^jLt^tes said second signal 
comprising the derivative said first signal. 
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15. Apparatus as defined in Claim 13 wherein 
the transfer functiph// of said cross-axis circuit is 

(s + 2nkf nut ) 

where k is an integer and f nut is the nutation frequency 
of said rotor 

16, Apparatus as defined in Claim 13 wherein 
said cross-axis circuit comprises an operational 



amplifier including 
a feedback capacitor 



17. A m 
applied by a first 
a spinning gyrosc 
respect to a se 
method compri 




i feedback resistor in parallel with 



hod //for nulling a first torque 

er with respect to a first axis of 
or to precess the rotor with 
orthogonal axis of the rotor, said 
e step of applying a second torque 
with respect to said second axis of said rotor to precess 
said rotor with respect to said first axis to 
substantially cancel the effect of said torque applied to 
said rotor with respect to said first axis by said first 
forcer , 
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18. A me 
said torque applied 
second axis comprise 



lod as defined in Claim 17 wherein 
po said rotor with respect to said 
the derivative of said torque 



applied with respect jjto said first axis of said rotor, 
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as defined in Claim 18 wherein 



said torque applied with respect to said second axis of 



said rotor is a functi 
said rotor. 



bn of the nutation frequency of 



20 



A meth 



the torque applied wii h respect to said second axis of 



said rotor is related 
to said first axis of 

Ks/ (s fn 
where f nut is the nuta 



d as defined in Claim 17 wherein 



to the torque applied with respect 
said rotor by 
2nkf nut ) 

ion frequency of said rotor. 
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